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ABSTRACT 
The Malaysian Construction Industry Master Plan (CIMP 2006-2015) identified the 
innovative approaches of Industrialised Building Systems (IBS) and its supply chains 
as having important roles in improving productivity in construction processes. Supply 
chains in IBS involve relationships between many organisations and processes, with 
the evolution of specialised roles and embedded relationships. The procurement 
method is utilised as a mediator tool and as the means of controlling integration 
between players. A good supply chain integration practice leads to good integration 
among players. Although efforts exist to enhance IBS practice in Malaysia, 
establishing integration between IBS players is still a major hindrance. A framework 
for improving supply chain integration is needed. The research problem investigated 
is lack of supply chain integration and togetherness in IBS project delivery in 
Malaysia based on four objectives: (1) to investigate the SCM understanding and 
implementation in IBS projects; (2) to determine the challenges at each tier between 
players in order to facilitate supply chain integration among the players; (3) to 
identify means and dimension factors influencing successful integration at each tier 
between players; and (4) to develop a framework to enhance supply chain integration 
for successful IBS projects. This study adopted a multiple methods approach 
involving two stages: Stage 1, an exploratory stage using a mixed approach of 
quantitative (with 27 respondents) and qualitative methods (with 6 respondents); and 
Stage 2, a qualitative methods stage consisting of semi-structured interviews (with 35 
respondents) and four (4) project observations. The study identified eight challenges: 
(1) lack of sufficient knowledge, understanding, and familiarity; (2) attitude and 
mentality; (3) financial matters; (4) work planning and arrangement; (5) supply chain 
flow and interaction; (6) guidelines and requirements; (7) risk and conflict liability, 
and (8) contractual and procurement matters, and means and dimension factors 
influencing successful integration were grouped into four categories: (1) human and 
behavioural means, (2) supply chain process and exchange flow, (3) supply chain 
structure and collaboration, and (4) work environment. The research outputs seek to 
facilitate and provide a framework as a term of reference for improving integration 
between supply chain players for the successful implementation of IBS project 
delivery. 
v 
TABLE OF CONTENTS 
Page 
CONFIRMATION BY PANEL OF EXAMINERS iii 
AUTHOR'S DECLARATION iv 
ABSTRACT v 
ACKNOWLEDGEMENT vi 
TABLE OF CONTENTS vii 
LIST OF TABLES xiii 
LIST OF FIGURES xix 
LIST OF ABBREVIATIONS xxiii 
CHAPTER ONE: INTRODUCTION 
1.1 Introduction 1 
1.2 Background To The Research 1 
1.3 Definition of Terms 4 
1.4 The Problem Statement 5 
1.5 Research Justification 9 
1.6 Research Questions 12 
1.7 Aim and Objectives 12 
1.8 Scope and Limitations 13 
1.9 Significance of The Research 14 
1.10 Research Methodology 15 
1.11 Guide To The Thesis 18 
1.12 Summary 19 
CHAPTER TWO: LITERATURE REVIEW 
2.1 Introduction 21 
2.2 Overview of Construction Industry and The Supply Chains 23 
2.3 Malaysian Construction Industry andlBS Construction 25 
2.3.1 The Definitions 29 
2.3.2 The Types and Characteristics 30 
vn 
2.4 The Issues and Barriers To IBS Implementation 36 
2.5 Analysing The Issues and Problems In IBS Construction Adoption. 41 
2.6 IBS Supply Chain Integration and Project Procurement Delivery 46 
2.6.1 IBS Supply Chains 50 
2.7 Project Procurement Delivery 58 
2.7.1 Separated Procurement: Traditional Project Procurement Delivery 60 
2.7.2 Integrated Procurement: Design and Build Project Procurement 
Delivery 64 
2.7.4 Discretionary System: Partnering 71 
2.8 Supply Chain Management (SCM) Understanding and Implementation 
In IBS Projects 73 
2.8.1 Supply Chain (SC) and SCM Understanding 74 
2.8.2 Integration: The Important Role of Integration In SCM Practices 80 
2.9 Implementation of IBS Procurement Methods In Projects of The Malaysia 
Government's Projects 86 
2.10 The Challenges of Supply Chain Integration 90 
2.10.1 Attitude Related Issues 90 
2.10.2 Information and Communication Related Issues 92 
2.10.3 Financial/Cost related Issues 92 
2.10.4 Programming/Time Related Issues 93 
2.10.5 Knowledge Understanding 94 
2.10.6 Contractual and Procurement 94 
2.10.7 Insurance and Requirements 95 
2.11 Means and Dimension Factors That Will Ensure The Success of 
Integration of The Supply Chain 96 
2.11.1 Human Factors 99 
2.11.2 Activities Flow 100 
2.11.3 Procurement and Relationship 103 
2.11.4 Working Environment 105 
2.12 The Conceptual Framework 108 
2.13 Summary 112 
CHAPTER THREE: RESEARCH METHODOLOGY 
3.1 Introduction 114 
viii 
3.2 What Is Research? 114 
3.3 Research Methodology 116 
3.3.1 Quantitative Research 118 
3.3.2 Qualitative Research 119 
3.3.3 Multiple Methods Choices/Triangulation - Mixed Method 121 
3.4 Research Design For This Research 124 
3.5 Research Process and Data Collection Methods 126 
3.5.1 Phase 1: Literature Review 128 
3.5.2 Phase 2: Stage 1- Questionnaires Survey and Semi-structured 
interviews (Mixed Method) 129 
3.5.3 Phase 3: Stage 2 - Semi-Structured Interviews and Supported 
Observation (Multi Method Qualitative) 13 8 
3.5.4 Phase 4 - Framework Development and Validation 156 
3.6 Quality of The Research 157 
3.6.1 Validity and Reliability 157 
3.7 Summary 161 
CHAPTER FOUR: DATA ANALYSIS AND FINDINGS STAGE ONE -
QUESTIONNAIRE SURVEY AND SEMI-STRUCTURED INTERVIEWS 
(MIXED METHOD) 162 
4.1 Introduction 162 
4.3 Findings and Discussion of Questionnaire Survey 164 
4.3.1 Demographic Profile of the Respondents 164 
4.3.2 The Application of SCM 165 
4.3.3 The Understanding of the SCM 166 
4.3.4 The Implementation of SCM 170 
4.3.5 Issues and Problems with SCM 174 
4.3.6 Factors of Improvement on SCM Approaches 183 
4.4 Summary of Findings of Questionnaire Survey 186 
4.5 Findings and Discussion of Semi-Structured Interviews 188 
4.5.1 Current Position and Experience 189 
4.5.2 The Reasons for Implementing IBS Construction Approach and 
Barriers 189 
4.5.3 SCM Understanding and Application 192 
ix 
